In 2004, Ben Green and Terry Tao [6] proved that, for every k, there are infinitely many length-k arithmetic progressions made entirely of prime numbers. This settled a very long-standing open question in number theory that had been open even for the k = 4 case.
Reingold, Trevisan, Tulsiani and Vadhan [10] provide an alternative proof based on duality of linear programming, inspired by Nisan's proof of the Impagliazzo hard-core lemma [7] , which has a security reduction of polynomial complexity and hence works with "cryptographically strong" notions of pseudorandomness and indistinguishability. This gave a new characterization of the notion of pseudoentropy, which adds to the study of Barak, Shaltiel and Wigderson [1] , who had proved equivalences between various computational analogs of entropy. Gowers [3] independently discovered the same argument based on duality of linear programming, which he has applied to other problems in additive combinatorics in joint work with Wolfe [4, 5] .
Dziembowski and Pietrzak [2] formulated the computational dense model theorem in independent work (not inspired by the number-theoretic analog), and proved it based on a result that is attributed to [1] , although it is actually first proved in [10] . Dziembowski and Pietrzak apply the dense model theorem to the task of designing cryptosystems that are resilient to key leakage, introducing an approach that has been tremendously influential.
Mironov, Pandey, Reingold and Vadhan [9] give an application of the dense model theorem to the study of computational differential privacy.
Impagliazzo [8] showed that the dense model theorem can be proved from a weaker assumption, giving yet another new characterization of pseudoentropy; he also showed that one can derive the dense model theorem in a black box way from any proof of a sufficiently strong version of his hard-core set lemma. This implied that a computational dense model theorem can be derived from an "iterative" approach, which is different from both the original argument of Green and Tao and from the argument based on duality of linear programming. The work of Trevisan, Tulsiani and Vadhan [14] gives a different way of "tying together" the Szemerédi regularity lemma, the dense model theorem, the Impagliazzo hardcore set lemma, and the use of iterative or linear-programming based techniques.
In this talk we will tell the number-theoretic side of this story, and give a quick overview of the several different, but equivalent, ways in which this family of results can be thought about.
